Purpose-The purpose of this study was to examine transitions in gambling participation from late adolescence into emerging adulthood, and to identify factors (i.e., gender, race, intervention status, lunch status, conduct disorder, parental monitoring, neighborhood environment, and substance use) that might influence these transitions.
Introduction
Gambling is being recognized as an important public health concern 1 as the availability of legalized opportunities continues to expand in the United States. 2 Much of the work on adolescent and adult gambling has been conducted with cross-sectional studies, limiting the ability to draw conclusions about normative gambling development. Studies have used different methodologies to provide insight into longitudinal changes in gambling behavior and serve as the foundation for the current study. Vitaro et al. 3 examined longitudinal trajectories of gambling among male French Canadian youth aged [11] [12] [13] [14] [15] [16] . Three trajectories indicated low gambling, chronic high gambling, and late-onset gambling. Another study by Betancourt et al. 4 used similar methods and identified two trajectories of gambling behavior (i.e., early gambling and later gambling) among adolescents aged 10-15. Gender, coping mechanism, impulsivity, and substance use all were associated with trajectory group membership. The methods used by Vitaro et al. 3 and Betancourt et al. 4 provide a flexible approach to identify clusters of individuals' continuous, developmental trajectories within the population and descriptions of characteristics of individuals within the clusters. 5 Evidence suggests that gambling behavior over time does not follow a smooth, continuous curve but has considerable intra-individual variability with discontinuous change between discrete states over time. Among college students assessed annually for four years, Goudriaan et al. 6 created four gambling classes at each assessment from data on past-year gambling activities. One class consisted of students who did not gamble or gambled very sporadically (i.e., low gambling); the three other classes were based on primary gambling activity (i.e., card gambling, casino/slot gambling, and extensive gambling). There was considerable mobility between the low gambling and any of the other three gambling classes year-to-year.
Gender, race/ethnicity, and substance use are three of the most important correlates of gambling for both adolescents and adults. 7 Research has consistently shown that gambling and problem gambling are more prevalent among males than females. 8 Females also tend to initiate gambling later in life (i.e., in adulthood) compared to males and have a faster progression to problem gambling than males. [9] [10] [11] [12] Research also shows that ethnic minorities, particularly African Americans, have higher prevalence of gambling and problem gambling than Caucasians. 13 Parental monitoring serves to limit deviant behavior by bolstering parents' ability to manage their children's behavior [14] [15] [16] [17] . High parental monitoring during adolescence can serve as a protective factor associated with non-gambling, delayed gambling initiation, and transitions from gambling back to non-gambling. Cross-sectional studies have found that high parental monitoring decreased the odds of gambling among youth 18, 19 , but one longitudinal study found no such association 20 . Lee et al. 15 showed that higher parental monitoring during early adolescence (ages [11] [12] [13] [14] was associated with less problem gambling between ages 16-22. It is important to consider the effects of protective factors like parental monitoring in addition to those of risk factors like gender and substance use when examining transitions in gambling behavior.
An important gap in the current gambling literature deals with potentially discrete transitions in gambling behavior over time, particularly among urban, predominantly minority youth. The purpose of this study is to (1) examine naturalistic transitions in past-year gambling participation from adolescence (age 17) into emerging adulthood (age 22), and (2) examine how key demographic characteristics and behaviors, as well as parental monitoring, may influence these transitions among a longitudinal sample of urban, primarily African American, low socio-economic status (SES) youth. Transitions among states reflecting gambling severity (i.e., non-gambling, social gambling, and at-risk or problem gambling) were considered, but could not be examined due to low rates of at-risk or problem gambling in this community-based sample.
Method Participants
Data for the current study were from the Johns Hopkins University Center for Prevention and Early Intervention Second Generation Intervention Trial (JHU PIRC). 21 The JHU PIRC is a longitudinal prospective study that recruited urban first graders (age 7) in Baltimore, MD in the fall of 1993. Detailed information about the trial design is available elsewhere. 21 Using a randomized block design with schools as the blocking factor, classrooms were divided into two intervention groups and a control group. One intervention was classroom based and the other involved parents; the control group received the usual school curriculum. Both interventions were designed to impact long-term antisocial behavior, substance use, anxiety, and depression by increasing achievement and reducing aggressive behavior. The intervention component of the JHU PIRC lasted one year, but students were followed up annually.
A total of 678 students participated in the original study (46.6% female; 86.3% African American). The sample for the current study consisted of 515 individuals (45.0% female; 87.8% African American; 76.0% of the original sample) who provided data on gambling participation for at least one wave of data collection during the course of the study, and who provided data on all substance use predictors of interest. Distal outcome measures on pastyear gambling were collected from participants annually from 2004 (age 17; i.e., reporting on behavior since age 16) to 2009 (age 22; i.e., reporting on behavior since age 21), except in 2005 (when gambling data were not collected due to lack of funding). Demographic characteristics of the participants and prevalence of missing data are summarized in Table 1 . Of the 515 participants analyzed, 357 (69.3%) provided data on gambling behavior at all five waves, 85 (16.5%) at four waves, 39 (7.6%) at three waves, 22 (4.3%) at two waves, and 12 (2.3%) at one wave. Excluded students did not differ significantly from participants analyzed here on gender, birth year, race, free lunch status, or intervention status (p>.05).
Measures
Gambling-Past-year gambling was the primary outcome of interest. Two gambling instruments assessed gambling involvement. The South Oaks Gambling Screen-Revised for Adolescents 22 (SOGS-RA) assessed annual gambling frequency (i.e., not at all, less than once a week, at least once a week), type of gambling activities (e.g., lottery), and gambling problems (e.g., hiding evidence of gambling). The SOGS-RA uses items whose wordings and response options have been adapted from the South Oaks Gambling Screen 23 Table 2 .
Gambling problems were assessed using twelve dichotomous (i.e., yes/no) items from the SOGS-RA/SOGS. The number of problems reported by each participant was summed (range=0-12). Based on Winters et al.'s 22 (for the SOGS-RA) and Lesieur and Blume's 23 (for the SOGS) proposed criteria, problem gambling categories were created: (1) nongamblers reported neither gambling nor any gambling problems; (2) social gamblers reported up to 1 problem; (3) at-risk problem gamblers reported 2-3 problems; and (4) problem gamblers reported 4 or more problems. However, due to the small number of at-risk and problem gamblers we were unable to run meaningful analyses examining transitions among these categories. This was not possible even when combining at-risk and problem gamblers (often done because they share similar characteristics 24, 25 ); see Table 2 for prevalence of problem gambling.
Demographics-School records provided information on gender, birth year, race, lunch status (i.e., free/reduced lunches vs. paid lunches; a proxy for SES), and intervention status.
Conduct disorder-The Diagnostic Interview Schedule for Children-IV 26 (DISC-IV) Conduct Disorder module was used to assess conduct disorder at age 17.
Parental Monitoring-The Parental Monitoring subscale of the Structured Interview of Parent Management Skills and Practices-Youth (SIPMSP-Youth) 27 was used to assess parental monitoring at age 17. The SIPMSP-Youth consists of 7 items (e.g., how often is your parent at home within one hour after you get home from school) using a 5-point Likert scale (1 = never, 5 = all of the time); higher average scores across items indicate higher overall monitoring levels (alpha = .87).
Neighborhood environment-Neighborhood environment as measured at age 17 was assessed using a 10-item scale based on an instrument originally developed by Elliott et al. 28 The items assessed safety (e.g., plenty of safe places to walk or spend time outdoors), neighborhood violence (e.g., every few weeks adults and kids get beaten up or mugged), law abidance (e.g., most adults respect the law), and drug use (e.g., people with money are the drug dealers). Participants rated each item using a 4-point Likert scale (1 = not at all true, 4 = very true), with higher scores indicating greater degree of neighborhood disadvantage (alpha = .85).
Substance use-Past-year use of tobacco, alcohol, marijuana, and other drugs at ages 17-22 were assessed via self-report with questions adapted from Monitoring the Future. 29 Other drug use included use of cocaine, crack, heroin, ecstasy, hallucinogens, and inhalants. Participants were identified as either not having used a substance or having used a substance in the past year. Prevalence of past-year tobacco, alcohol, marijuana, and other drugs are summarized in Table 2 .
Analysis Plan
A Markov modeling-based approach was used to examine longitudinal change in gambling participation within individuals. This approach accommodates frequent discrete transitions between qualitatively different stages of behavior, and does not require modeling behavior as a smooth function of time. It provides a way to describe and predict movement between states of participation and non-participation in gambling. Markov models that address change over time in unobserved latent variables can be fit using latent transition analysis. 30 Gambling and non-gambling were the two stages of interest, and they were measured using a single indicator at each time assuming no measurement error. This method provides estimates of stage membership at baseline, change between stage membership from time t to time t+1, and effects of predictors on both stage membership and changes over time in stage membership.
Effects of predictors are estimated via logistic regression in the context of the Markov model. That is, binary logistic regression is used to provide estimates of the effects of a oneunit increase in a predictor on the log odds of past-year gambling compared to non-gambling at baseline (age 17). It also provides estimates of the effects of a one-unit increase in a predictor on the log odds of transitioning to, for example, gambling relative to staying nongambling between two assessment waves. Significance of effects is determined via likelihood ratio tests.
First, to examine naturalistic transitions in gambling participation, a baseline model was fit to estimate the prevalence of past-year gambling stages at each assessment wave, and transition rates between stages for adjacent waves. Second, to examine how key risk and protective factors may influence transitions in gambling participation, gender, race, intervention status, lunch status, conduct disorder, parental monitoring, neighborhood environment, and each type of substance use were individually added as covariates to the baseline model to determine whether they predict gambling stage membership and transitions in stage membership over time. Third, multiple types of substance use (past-year tobacco, alcohol, and marijuana use) were added as covariates to the baseline model simultaneously to determine whether certain substances played more important roles than others. Fourth, past-year tobacco and alcohol use were added as time-varying covariates to the baseline model simultaneously. Fifth, interactions between gender and substance use were considered.
The outlined analysis plan uses the same approach as that used to model transitions into and out of light/intermittent smoking from adolescence to emerging adulthood. 31 All models were estimated using PROC LTA 32 and replicated using Mplus. 33 Both PROC LTA and Mplus use a full information maximum likelihood-based estimation procedure, which handles missing data on the observed indicators using the expectation-maximization algorithm; this algorithm assumes data are missing at random.
Results
Baseline Model (Age 17) Table 3 shows the prevalence of past-year gambling stage membership at each wave from age 17-22 (2004-2009) , and the transition rates between stages for adjacent waves. The proportion of past-year gamblers declined over time, from 51% at age 17 to 21% at age 22.
The transition rates are the proportions of individuals in the gambling stages at time t+1 conditional on gambling stage membership at time t. In general, non-gamblers showed high stability from year-to-year, meaning that participants who reported no past-year gambling at time t had a high probability of reporting no past-year gambling at time t+1. For example, from Table 3 , 87% of participants who reported no past-year gambling at age 17 also reported no past-year gambling at age 19; the rates remained relatively consistent, ranging from 82% to 88%. Conversely, the rates of transitioning from non-gambling to gambling over the course of a year ranged from 12% to 18%.
Although transition rates describe the annual rate of change, they do not provide information about the proportions of participants who remained non-gamblers or gamblers over the course of the study. Of those participants who provided data at all five waves (n = 357), 35 .0% reported non-gambling throughout the course of the study and 3.6% reported gambling throughout the course of the study. In comparison, of the full sample (n = 515), 34.8% reported non-gambling throughout the course of the study when data were provided and 7.4% reported gambling throughout the course of the study when data were provided.
Effects of Predictors
Predictors were added as covariates individually to the Markov baseline model to determine whether they were related to baseline (age 17) gambling stage membership and longitudinal transitions in stage membership. As expected, gender was significantly related both to baseline membership (χ 2 =29.6, df =1, p<.001) and to longitudinal transitions (χ 2 =38.5, df=8, p<.001). The effects of gender are represented by odds ratios and are summarized in Table  4 . At baseline, men were 2.66 times more likely than women to be past-year gamblers. Men were also always more likely than women to transition from non-gambling to gambling, but the magnitude of this effect varied across assessments. For example, the largest gender effect on transitioning to gambling occurred between age 20 and age 21, when men were 2.82 times more likely than women to transition from non-gambling to gambling. Similarly, women were always more likely than men to transition from gambling to non-gambling, with varying magnitudes across assessments. The largest gender effect on transitioning to non-gambling occurred between age 19 and age 20, when women were (1/.19)=5.26 times more likely than men to transition from gambling to non-gambling.
Intervention status, lunch status, conduct disorder, parental monitoring, neighborhood environment, and past-year other drug use were not significant predictors of baseline gambling stage membership or longitudinal transitions in stage membership. In contrast, past-year use of tobacco, alcohol, and marijuana at baseline (age 17) were significant predictors of baseline membership, even after controlling for gender, but not of longitudinal transitions. Table 5 shows the effects of tobacco, alcohol, and marijuana use on baseline gambling stage membership, controlling for gender, when the substances were considered individually and simultaneously. When tobacco, alcohol, and marijuana use were considered simultaneously, marijuana use no longer significantly predicted baseline membership; when tobacco and alcohol use or tobacco and marijuana use were considered simultaneously, both significantly predicted baseline membership. Controlling for gender, individuals who had used tobacco in the past year were 1.59-2.06 times more likely than non-users to have gambled in the past year. Similarly, controlling for gender, past-year alcohol users were 1.60-2.00 times more likely than non-users to have gambled in the past year.
In addition, gender and past-year tobacco use (but not gender and past-year alcohol use) interacted significantly in their prediction of baseline (age 17) gambling stage membership (interaction odds ratio=2.64, p=.03). That is, at baseline, men and women who used alcohol in the past year were approximately equally likely also to gamble in the past year, but men who used tobacco in the past year were most likely also to gamble in the past year (58%) and men who did not use tobacco in the past year were least likely also to gamble in the past year (30%). Table 5 summarizes the prevalence of past-year gambling stages for combinations of gender and past-year tobacco use.
Finally, time-varying past-year use of tobacco and alcohol were significant predictors of longitudinal transitions in gambling stage membership, but this effect became nonsignificant when controlling for gender. There also was no significant interaction between gender and time-varying past-year tobacco use on longitudinal transitions in gambling stage membership.
Discussion
The current study examined transitions in gambling behavior, and effects of key demographic and behavioral factors on these transitions, among a longitudinal sample of urban, primarily African-American youth. Annual assessments from age 17 (2004) to age 22 (2009), with the exception of age 18 (2005) , when gambling data were not collected, were included in the analysis. The prevalence of past-year gambling declined from 51% at age 17 to 21% at age 22. Non-gamblers showed high stability year-to-year; participants who reported no past-year gambling at a particular assessment wave had more than an 80% chance of reporting no gambling at the subsequent wave. In comparison, past-year gamblers showed considerably less stability year-to-year; participants who reported past-year gambling at a particular assessment wave had a 36-51% chance of reporting gambling at the subsequent wave.
These results somewhat support those of Goudriaan et al. 6 that found stability was highest among those with no/low-level gambling. In the current study, 87% of participants who reported no past-year gambling at baseline also reported no past-year gambling at last follow-up. However, the results presented here show lower rates of past-year gambling stability than Goudriaan et al. 6 The relatively high rate of longitudinal transitions from gambling to non-gambling supports the conclusion by Slutske et al. 34 that gambling development does not necessarily follow a smooth curve but that there is considerable movement between states, and considerable intra-individual variability over time. Further, the high rate of naturalistic transitions from past-year gambling to non-gambling (e.g., 49-64% of gamblers reported non-gambling at the subsequent assessment) also lends tentative support to work on the concept of "natural recovery," referring specifically to problem gamblers in that most with a history of problem gambling "recover" from the disorder with no formal treatment. 35 The current findings could suggest that the course of problem gambling follows that of more normative gambling behavior. This reinforces the importance of examining gambling behavior over time, using appropriate statistical approaches for discrete or continuous data depending on the specific context, to better distinguish those who are at risk for problem gambling.
Regarding the effects of predictors on the transitions between past-year gambling stages, the results of the current study support the consistent finding that gender is one of the strongest correlates of gambling behavior. 4, 8, 12 Not only were men 2.66 times more likely than women to be past-year gamblers at baseline, they were also 1.07-2.86 times more likely to transition from non-gambling to gambling year-to-year. Conversely, women were 1.27-5.26 times more likely to transition from gambling to non-gambling year-to-year. The current findings could be affected by the generally low gambling prevalence among women during late adolescence and emerging adulthood as women tend to initiate gambling later in life. 36 Had the current study period been later in life, women could have been more similar to men in their likelihood of transitioning from non-gambling to gambling or remaining gamblers from year-to-year. In addition, the large odds ratios for women transitioning into nongambling in young adulthood suggest that gambling at this age is considered more normative and acceptable among men than women. Our findings parallel findings from Winters et al. 37 that assessed gambling behaviors in young adults over three waves and described that men were more likely to gamble than women at all waves.
Past-year tobacco, alcohol, and marijuana use were all positively associated with past-year gambling at baseline. Such associations reflect assertions made by Problem Behavior Theory, 38 positing that youth often engage in multiple problem behaviors at once. In addition, gender and past-year tobacco use interacted significantly in their prediction of baseline (age 17) gambling stage membership: men who used tobacco in the past year were most likely also to gamble in the past year. This suggests that gambling during the transition to adulthood is more normative among male adolescent who are tobacco users than among those who do not smoke.
The current study has several strengths and limitations. A major strength is the sample, which was selected from an epidemiologically defined population representative of African American students in schools in urban neighborhoods. This provides an opportunity to examine an under-studied behavior (i.e., gambling) in an under-studied population. A second strength is the availability of longitudinal data on gambling and substance use. However, the current study also has several limitations. One is that questions about gambling behavior were not asked at age 18 as they had been omitted from the questionnaires. Secondly, data on gambling and substance use were based on self-reports, which could be subject to recall and social desirability bias. Third, data on several potential protective factors were not collected.
In conclusion, this study provides important information about naturalistic transitions in gambling behavior during late adolescence and emerging adulthood among an urban, predominantly African American, population. It is important to note that a third of those who gambled in the past year at age 17 also gambled in the past year at age 22. Consistent, long-term gamblers may need to be targeted by prevention programs. who were past-year non-gamblers or past-year gamblers throughout the course of the study. Of those participants who provided data at all five times (n = 357), 35.0% reported past-year non-gambling throughout the course of the study and 3.6% reported past-year gambling throughout the course of the study. In comparison, of the full sample (n = 515), 34.8% reported past-year non-gambling throughout the course of the study when data were provided and 7.4% reported past-year gambling throughout the course of the study when data were provided. Table 4 Odds Ratios for Effects of ---
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Gender was a significant predictor of baseline stage membership (p < .001); gender also was a significant predictor of transitions between stages over time (p < .001).
a Women were the reference group, so men were 2.66 times more likely than women to be gamblers relative to being non-gamblers.
b Women were the reference group, so women were 1/.19 = 5.26 times more likely than men to transition to non-gambling relative to staying gambling.
c Women were the reference group, so men were 2.82 times more likely than women to transition to gambling relative to staying non-gambling. Note. Dashes indicate the reference stage.
Table 5
Odds Ratios for Effects of Tobacco, Alcohol, and Marijuana on Baseline .04
Panel B
Non-gamblers Gamblers
Female Non-users of Tobacco (n=201)
.
41
.59
Female Users of Tobacco (n=82)
33
.67
Male Non-users of Tobacco (n=170)
.70
.30
Male Users of Tobacco (n=62)
.42
.58
Note. In Panel A, dashes indicate the predictor was not included in the model.
